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searchers have attempted to revive hair follicles by in vitro
culturing hair follicle cells and implanting them in the treatment
area. In our study, by utilizing culture-expanded mesenchymal
stem cells (MSCs) which don’t have aggregative activity, cell-
aggregated spheroidal DP tissues were produced by a special cul-
ture condition in vitro, and hair follicle inductive capacity pertinent
to the aggregative activity was evaluated.
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Elastin-like polymers (ELPs) are based on repeating sequences
found in the natural elastin. They show remarkable combination of
properties, such as a large range of mechanical properties, excel-
lent biocompatibility, and smart behaviour and self-assembly
towards temperature, pH and often different stimuli. Around a cer-
tain temperature, known as inverse transition temperature (ITT)
these polymers show phase transitions aqueous solutions: under the
ITT, the polymer chains are disordered and in a relatively extended
state, remaining soluble; above the ITT, the chains suffer a tran-
sition to a helical ordered state and aggregate. Nowadays, through
recombinant genetic engineering it is possible to construct and
produce recombinant ELPs with speciﬁc cell attachment sequences
from human ﬁbronectin and elastin.
In this study, an ELP containing six monomers of RGD se-
quence was obtained by fermentation of a genetically modiﬁed
Escherichi coli (E. coli) stock. After puriﬁcation, the ﬁnal bio-
production yield was over 120 mg/L. Electrophoreris and mass
spectroscopy were performed for assessment of RGD purity. Mo-
lecular weight was of about 60 kDa as expected. Differential
scanning calorimetry (DSC) tests were done to evaluate the vari-
ations of ITT as a function of pH.
The objective is to use the properties of recombinant ELPs
containing RGD in the development of coatings for medical im-
plants with improved biocompatibility and biomimetic behaviour
regarding cell attachment, through technologies such as layer-by-
layer and spin-coating.
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The role of stem cells in tissue engineering and regenerative
medicine is evolving rapidly, namely the use of mesenchymal stem
cells (MSCs) due to their potentially immune privilege. These cells
can be isolated from different sources such as bone marrow, adi-
pose tissue, umbilical cord and more recently amniotic ﬂuid. Al-
though the amniotic ﬂuid cells have been used for prenatal
diagnosis since 1950s in a well established routine technique, little
is known about the origin and properties of these cells. In this
study, we aimed at developing a method of isolation and expansion
of puriﬁed cultures of adult stem cells from amniotic ﬂuid to be
used as a tool for regenerative medicine. We isolated hAFSCs
(Human Amniotic Fluid Stem Cells) from day 6 supernatant of the
cultures of amniotic ﬂuid obtained from amniocentesis. The cell
pellet was reseeded in expansion medium and cultured until con-
ﬂuence. The effect of cell density plating, basic ﬁbroblast growth
factor (bFGF) and foetal bovine serum (FBS) concentrations, in the
culture medium were tested and the proliferative potential was
evaluated by cell counts at various time points. The osteogenic and
chondrogenic differentiative potential were also evaluated. Para-
meters as cell surface markers of ‘‘stemness’’, telomerase activity
and stem cells transcripts expression of speciﬁc lineages were
evaluated by ﬂow cytometry and RT-PCR techniques. With this
work we intended to contribute to unfold the potential of stem cells
populations from amniotic ﬂuid by decreasing FBS concentration,
number of cell-passages and culture time needed to obtain a
homogeneous stem cell culture.
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In the Tissue Engineering (TE) ﬁeld, great attention has been given
devoted to the use of rapid prototyping (RP). The combined use of
Computer Assisted Design (CAD) with advanced RP techniques
enables the design and fabrication in a reproducible way of patient
adapted scaffolds featuring complex 3D architectures. In this
context, Carrageenan is a natural polymer that exhibits a very high
biomedical potential. Carrageenan is a sulphated hydrocolloid
capable of forming hydrogels with very different behaviours and
properties depending on the experimental conditions.
In this preliminary work, novel 3D porous structures of carra-
geenan were for the ﬁrst time prepared using RP, by using a 3D
bioplotting (Bioplotter). The study aimed to establish a rela-
tionship between the scaffold architectural and crosslinking pa-
rameters and the subsequent physicochemical properties. In this
perspective, the conjugation of diverse architectural arrangements
and post-processing methods, including chemical crosslinking
techniques, were explored in order to obtain a diverse range of
scaffold architectures.
The properties of the developed scaffolds were assessed by both
dynamic and quasi-static characterization tools. The relationships
between mechanical properties and architectural parameters and
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degree/type of crosslinking were established. Furthermore, cyto-
toxicity testing using ﬁbroblasts (L929) and direct contact assays
using osteoblast-like cells (SaOs-2) were performed in order to
assess the effect of crosslinking on cell behavior. Preliminary re-
sults conﬁrm the potential of carrageenan scaffolds to be used in
bone TE.
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Textile structures are particularly attractive to tissue engineering
because of their ability to tailor a broad spectrum of scaffolds with
a wide range of properties. Our initial efforts have been successful
in designing textile based biostable polyester scaffolds for urinary
bladder reconstruction. We have been working on the development
of biodegradable scaffolds for the development of blood vessels in
our laboratory. The inherent problems of PLA in terms of rigid
structure and high crystallinity were overcome by using a blended
composition. The PLA was blended with the poly(lactic acid-co-
glycolic acid) (PLCL) and was subsequently spun into ﬁlaments of
40–60 microns diameter. Alternatively, PCL ﬁlaments were pro-
duced by the melt spinning process. The spun ﬁlaments were
subjected to the drawing and heat setting operations so that re-
quired strength in ﬁlaments is achieved. The blending leads to
signiﬁcant alteration in the inherent PLA structures. The ﬁlaments
thus produced have good tensile strength and high elongation. It is
important to mention here that the blending leads to signiﬁcant
reduction in the crystallinity of the ﬁlaments. The PLA and PCL
ﬁlaments are being made into the textile structures so that the
tubular structures of 5–6mmmay be produced. Characterization of
these ﬁlaments and structures is being carried out.
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Introduction: The development of textile scaffolds for bone re-
generation should take into consideration the effect of its compo-
sition and structure on cell function. The ideal scaffold should be
biocompatible, biodegradable, and promote cellular interactions
and bone tissue development. The scaffolds architecture should
initially permit, and promote, cell colonization and subsequently
drive the population towards osteoblastic differentiation.
This study aims at deﬁning of optimal physical character of
ﬁbrous mesh scaffolds mesh for bone tissue engineering. This is
conducted by elucidating the inﬂuence of ﬁbre diameter, mesh size,
and ﬁbre crossing angle on cell migration and proliferation.
Materials andMethods: Reaggregates of primary adult trabecular
bone derived human osteoblasts, and of human skin ﬁbro-blasts,
were used to assess the capacity of the cell population in covering
the textile scaffold as function of ﬁbre diameter and mesh gap size.
PET and PA textile scaffolds of various ﬁbre diameters, mesh size
and ﬁbre crossing angle were used. Cell reaggregates were seeded
onto the scaffolds and samples were examined using light micro-
scope. Subsequently, cell spreading was monitored by assessing
the evolution of the total textile area covered by cells.
Results and Discussion: The results obtained in this study
strongly suggested that ﬁbre diameter, and mesh gap size, signif-
icantly inﬂuenced cell outgrowth out of the reaggregate. Further-
more, the cell population response to the physical characteristic of
the scaffolds appeared to be cell type dependent. Further work is
undergoing to substantiate these results by quantifying cell mi-
gration and proliferation rate on these scaffolds.
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The capacity of pluripotent, self-renewing embryonic stem (ES)
cells to differentiate into any cell type of the adult body holds great
potential for their use in tissue engineering and cellular therapy.
However, current two dimensional (2D) culture techniques are
hindering their large scale culture and efﬁcient differentiation.
Three dimensional (3D) scaffolds can mimic the in vivo micro-
environment of ES cells, leading to sustained pluripotency and
enhanced differentiation into mature cell phenotypes.
We are focusing on the development and application of elec-
trospun poly(lactic-co-glycolic acid) (PLGA) scaffolds and self
assembling Fluorenylmethoxycarbonyl (Fmoc) peptide hydrogels
to the culture of ES cells. Parameters for electrospinning 20%
PLGA in Hexaﬂuoroisopropanol (HFIP) have been established.
The resulting non woven meshes were comprised of ﬁbres rang-
ing between 0.2 and 1.5 mm in diameter. Mouse ES cells cultured
on the surface of RGD functionalised dipeptide hydrogels formed
colonies reminiscent of those observed in standard 2D culture
conditions. Cells seeded within the gels remained viable after
24 hours.
Future work will focus on assessing the survival of ES cells
within the Fmoc-dipeptide hydrogels over a longer time period,
and the successful application of electrospun PLGA to ES cell
culture. Long term aims include modiﬁcation of both 3D culture
environments with oligosaccharides or extracellular matrix pro-
teins in order to better replicate the environment stem cells expe-
rience in vivo.
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Introduction: Vascularisation of bioartiﬁcial matrices is an
important goal in tissue engineering. T17b murine embryonal en-
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